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,QWURGXFWLRQ
&RQVWUXFWLRQ LQGXVWU\ SURYLGHV JUHDW DQG VLJQLILFDQW DPRXQW RI RSWLRQV IRU XVH RI LQGXVWULDO ZDVWHV LQ
PDQXIDFWXULQJRIVRPHEXLOGLQJPDWHULDOVRULQWKHGHYHORSPHQWRIQHZRQHV7KHJOREDOGHYHORSPHQWRIFRQVXPHU
VRFLHW\ KRZHYHU OHDGV WR DQ HQRUPRXV LQFUHDVH LQZDVWH SURGXFWLRQ DQG SUREOHPVZLWK WKHLU GLVSRVDO WKHUHIRUH
QHFHVVLW\RISURFHVVLQJWKHZDVWHVHYHQDWKLJKHUHQHUJ\H[SHQVHDQGILQDOFRVWLVGLVFXVVHGVWLOOPRUH>@
0RUHRYHU LW LV DZHOO NQRZQ IDFW LQ WKH ILHOG RI FRQVWUXFWLRQPDWHULDOV WKDW SRWHQWLDO RI VRPH VHFRQGDU\ UDZ
PDWHULDOVFDQEHVLJQLILFDQWO\LQFUHDVHGDQGXVHGDIWHU WKHLUDGMXVWPHQW7KHUHVXOW LVKLJKHUH[WHQWRIYDORUL]DWLRQ





%\ DSSO\LQJ ERWK FODVVLF DQG XQXVXDO DGMXVWPHQWPHWKRGV LW LV SRVVLEOH WRPRGLI\ SDUDPHWHUV RI IO\ DVKHV WR
LPSURYHWKHPIRUDSDUWLFXODUSXUSRVHRIXVH$GMXVWPHQWRIILQHQHVVRIWKHSDUWLFOHVLVRQHRIWKHZD\VWRLPSURYH
XVDELOLW\RIZDVWHVDQGSRVVLEOHLPSURYHPHQWRIEXLOGLQJPDWHULDOVSDUDPHWHUV
*ULQGLQJ LQ FODVVLF SRLQW RI YLHZ LV XVHG WRGHFUHDVH WKH VL]H RI SDUWLFOHV%\ LQWHQVLYHJULQGLQJ LQIOXHQFHRI





R[LGH $,2  DQG KDYLQJ ERWK SR]]RODQLF DQG K\GUDXOLF SURSHUWLHV DQG LW FRQVHTXHQWO\ VHUYHV DV D VXLWDEOH
DOWHUQDWLYHUDZPDWHULDO
7KH IO\ DVK VLPLODU WR RWKHU SR]]RODQV DIIHFWV WKH WHFKQLFDO SURSHUWLHV RI WKH FRQFUHWHV DQG PRUWDUV E\ LWV
SR]]RODQLFFKDUDFWHULVWLFVDQGE\LWVILOOHUHIIHFW,WLVNQRZQWKDWWKHILOOHUHIIHFWRIWKHIO\DVKLVPRUHHIIHFWLYHWKDQ




FDXVH LQFUHDVH LQ VWUHQJWKRI WKH FRQFUHWH)XUWKHUPRUH WKH IDFW WKDW IO\ DVK FRQWDLQV YHU\ ILQHSDUWLFOH LQFUHDVHV
FRPSDFWQHVVLQWKHFRQFUHWHVRUPRUWDUDQGFDXVHVILOOLQJRIWKHVSDFHV8VLQJWKHIO\DVKLQWKHFRQFUHWHJHQHUDOO\
LQFUHDVHV WKH ZRUNDELOLW\ RI WKH IUHVK FRQFUHWH GHFUHDVHV WKH EOHHGLQJ GHFUHDVHV WKH K\GUDWLRQ WHPSHUDWXUH
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DQGGXUDELOLW\RIDFRQFUHWHVWUXFWXUHVWURQJO\GHSHQGRQLWVPDWHULDOWUDQVSRUWSURSHUWLHVVXFKDVSHUPHDELOLW\DQG













7KH VDPSOH XVHG IRU JULQGLQJ 39+ZDV SURGXFHG E\ DQ (DVWHUQ 6ORYDNLDQ FRPSDQ\ ,W PHHWV WKH WHUPV RI
VWDQGDUG(1IRUXVHLQFRQFUHWHV'HFODUHGILQHQHVVZDVFKHPLFDOFRPSRVLWLRQLVVWDWHGLQ7DEOH
7DEOH&KHPLFDOFRPSRVLWLRQRIWKHLQYHVWLJDWHGIO\DVK
&RPSRQHQW 6L2 &D2 0J2 )H2 $O2 62 &O 1D2 .2
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)LJ*UDQXORPHWULFFRPSRVLWLRQRIQRQJURXQGIO\DVK39+DQGVDPSOHVJURXQGLQODERUDWRU\






















,QJHQHUDO ODERUDWRU\JULQGLQJ LQFUHDVHV WKHSRUWLRQRI ILQHSDUWLFOHVZLWKGLDPHWHUV RI ȝPRQO\ VOLJKWO\
ZKLOHSHULRGRIJULQGLQJWLPHDOVRGRHVQRWKDYHVLJQLILFDQWLQIOXHQFHRQWKLVSDUDPHWHU,QGXVWULDOJULQGLQJZLWKRXW
DLG LQFUHDVHVDPRXQWRI ILQHSDUWLFOHVZLWKGLDPHWHUVRIȝPZKLOHZLWK LQFUHDVHGSHULRGVRIJULQGLQJ WLPHV
SRUWLRQRIWKHVHSDUWLFOHVLQFUHDVHVWRR)UDFWLRQVRIRWKHUVL]HVRISDUWLFOHVDUHVPDOOHULQWKHJURXQGVDPSOHVWKDQ
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
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RQO\ WKH ILQDOSDUDPHWHUVRI WKHFRQFUHWHEXWDOVR WKH WHFKQRORJLFDORQHVHJFRQVLVWHQF\FRPSDFWLELOLW\VHWWLQJ
WLPHHWFDUHDIIHFWHG7KHUHIRUHDQ\ZD\RIWUHDWPHQWDQGRSWLPLVDWLRQRIHQWU\UDZPDWHULDOVLVDUHVXOWRIORRNLQJ
IRUOLPLWLQJYDOXHVDQGLQWHUDFWLRQVIROORZHGE\HVWDEOLVKLQJSULRULWLHVDQGDSSO\LQJFRPSURPLVHV7KHSHUVSHFWLYH
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